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in the bed-rooms and bath-rooms of the Euston Hotel, the 
supply coming from an artesian well. 

There are two natural sources of extremely pure water 
with which I am acquainted, and I cannot believe that the 
water from the second source receives any colour or 
appearance of blue through the reflection of light by fine 
particles in suspension. The first is in the Fairy Loch 
beside Loch Lomond, situated on a little promontory south 
of Tarbert. It is difficult to see that there is any colour 
in the water except at a point where it wells up from a 
fissure in the rock and passes over a vein of milk-white 
quartzite which crosses the bottom; here it exhibits a 
beautiful blue colour. 

The second source is the Wells of Dee, situated in the 
Larig (Learg Gruamach) at the foot of Ben Macdhui, and 
between it and Braeriach, about half-way between Dee- 
side and Speyside. It is a small tarn or pool with a 
bottom like that of three miles of the pass-nothing but 
large pieces of splintered red granitic rock. It stands 
about 2700 feet above the sea. The water, according to 
my recollection, passes down underneath broken rocks in 
a narrow rift in the mountain side, and is derived from 
the melting of snow on its northern slope near the summit, 
which is 1598 feet (1500 feet by my aneroid) higher and 
above all vegetation. The pool is too small to be shown, 
but the stream which runs out of it appears on the 
Ordnance map (Sheet 64, i-inch scale), springing from the 
highest point of the pass. Some small lochs on the oppo¬ 
site side of the pass, about i| miles further south, are 
also called Wells of Dee, and are the principal source of 
the river of that name. The bottom of the small pool is 
visible everywhere, and its apparent colour varies in pro¬ 
portion to its depth, being dull red near the sides, to a 
brownish-purple where it is apparently deepest. The pure 
blue colour of the water was only seen on putting a white 
object, such as a piece of porcelain, into it. The effect of 
the blue colour of the water on the light reflected from 
the red rock at the bottom is to give it a purple tint. 

It is evident that the blue is wholly due to the absorp¬ 
tion of rays of complementary colour, because if it were 
not the reflection of blue rays by suspended fine particles 
would be seen against a dark ground on looking into the 
water. As a matter of fact, the water when undisturbed 
on the surface was not visible; it was very difficult to 
form any idea of its depth, everything on the bottom 
being sharply defined. These observations were made 
under a diffused and subdued light in a very clear atmo¬ 
sphere, the light being of uniform intensity over the whole 
sky, which was entirely covered with small greyish clouds, 
no direct sunlight or blue sky being anywhere visible. A 
fact adverse to the view that the blue could be reflected 
light is that the light which escapes reflection has a reddish- 
golden colour. In a hazy atmosphere when the sun is 
low and we look towards it, we see the golden colour; in 
the. opposite direction we see the blue opalescence. The 
white^ light from the sky traversed the water in two 
directions to the bottom, and then, by reflection, back 
again, and it is safe to say that these two opposite colours 
would neutralise each other. W. N. Hartley. 

Royal College of Science, Dublin. 


The Temperature Conditions in Clouds. 

As one of those who expressed doubt as to the possi¬ 
bility of the existence of the temperature conditions in a 
cloud described by Prof. Rotch at Winnipeg, I have been 
greatly interested by the letters of Dr. Aitken and Mr. 
Palmer (Nature, November 18, 1909; June 2, 1910), but 
the examples which they quote do not present the same 
difficulty as Rotch’s result, nor do they explain it. 

The increase of temperature at or above the upper sur¬ 
face of clouds, which Dr. Aitken mentions, has been 
frequently observed in kite ascents at various places, while 
the two examples given by Palmer are (1) alto-cumulus, 
a wave cloud of the Helmholtz type formed at a surface 
of discontinuity : the temperature decreases upwards in the 
cloud itself; (2) alto-stratus, a shallow cloud formed also 
at a surface of discontinuity; here, too, the temperature 
decreases upwards in the actual cloud. In neither case do 
we attribute the temperature peculiarity to the clouds, but 
regard the clouds rather as the result of the temperature 
conditions. 
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Rotch, however, found that in a cumulus cloud, 2 km. 
thick, the temperature increased from the base upwards 
by more than 5° C., and the increase was most rapid in 
the lower part of the cloud. 

Dr. Aitken suggests that the sun, shining on the upper 
part of a cloud already formed and warming it, would 
account for the phenomenon, or at least for inversions 
near the upper surface of a cloud; but if the sun raised 
the temperature of the upper part of the cloud, that part 
would be no longer in equilibrium with its surroundings, 
and would rise upwards. Its temperature would, in con¬ 
sequence, fall under ordinary conditions until equilibrium 
with the surrounding atmosphere again supervened. The 
sunshine could only result in an actual increase of tempera¬ 
ture if there existed already above the cloud an atmospheric 
layer of higher temperature than that in the cloud itself. 

Now if Rotch’s cloud were formed by convection currents 
according to the generally accepted ideas, the summit 
would be initially at least io° C. colder than the base, and 
consequently its temperature must have been raised 15° C. 
to bring about the observed state of affairs. It is not easy 
to imagine how this could be done without dissipating the 
cloud, because it is unlikely that a cloud 2 km. high 
would be formed by convection currents without the upper 
parts losing some of the water-vapour which they originally 
contained, and in the present instance evaporation would 
begin before the temperature had risen io° C. Moreover, 
the ascent took place about 9 a.m. in May; while assum¬ 
ing that 35 per cent, of the incident sunshine is absorbed 
by the cloud (Abbott and Fowle found 65 per cent, re¬ 
flected) and that no loss of heat by radiation occurred, it 
would take a twelve-hour day near the equator to raise 
the mean temperature of a hemispherical cloud 2 km. high 
by 9 0 C. It appears certain, therefore, that solar radiation 
incident on the cloud cannot account for the phenomenon. 

The only reasonable explanation I can put forward is 
that air below and above an inversion surface is lifted 
bodily upwards sufficiently far for condensation to take 
place on both sides. The balloon ascent must have been 
made in a region of convergence, and the mechanism by 
which the conditions were produced appears to have con¬ 
sisted of a cold, damp easterly wind penetrating beneath 
a warm upper current from a more southerly point. 

Cambridge, June 6. E. Gold. 


The Fertilising Influence of Sunlight. 

With reference to Dr. Russell’s remarks on this subject 
in Nature of April 28, I should like to remark (1) that 
my point was not so much that toluene removed toxic 
material from the soil as that it rendered it insoluble. 
The question of washing out material from the soil was 
not raised by me. (2) and (3) Dr. Russell seems to beg 
the question by taking “ fertility ” and “ bacterial 
activity ” as synonymous. He has not, so far as I can 
find, proved that the addition to partially sterilised soil of 
an aqueous extract—or of a portion—of an untreated soil 
increases crop production (in contradistinction to soil 
fertility as indicated by bacterial activity and ammonia- 
production). If such is found to be the case, it would 
certainly require further experiment before it could be 
explained on the toxic theory. 

With regard to water cultures, in one experiment the 
water was boiled every two days in some of the cultures, 
while in others it was not boiled. At the termination of 
the experiment—two days after the last boiling—the 
bacterial contents were found to be (per c.c.) :— 

In unboiled cultures.Mean = 2300 

In boiled cultures .^ ^°j-Mean = 375 

The quantity of material precipitated by potassium sulphate 
from the two solutions was (per million) :— 

Unboiled solution.30 

Boiled solution ... ... ... ... ... 30 

It would appear that if this substance had been produced 
by the bacteria there ought to have been at least seven 
times as much produced in the unboiled as in the boiled 
solution, since the bacterial content of the latter was never 
more than one-seventh of the former, and must have been 
for most of the time almost nil. 
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! have now completed an experiment in which the 
following results (among others) were obtained with the 
“ great millet ” (Sorghum), single plants of which were 
grown from germinated seeds -for ten days in soil (1) un¬ 
heated ; (2) heated to 97 0 ; and (3) heated to 170° :— 

Green weight 

Treatment of soil of plants 
(in grams) 

Unheated ... 145*5 ... Mean of 8 ; max. 314, min. o 

Heated to 97 0 151*7 ... „ „ 353 > » 3 6 

,, 170° 1055*6 ... ,, „ 147°, „ 835 

At 170° the soil was obviously sterilised completely, but 
the yield was four times that from the partially sterilised 
soil. F. Fletcher. 

School of Agriculture, Giza, May 14. 


Pot experiments are carried out by Dr. Hutchinson and 
myself to run parallel with the chemical and bacteriological 
examinations of the soils. Productivity is not regarded as 
synonymous with bacterial activity, although in general 
the two are intimately related. An exception occurs when 
the soil has been heated sufficiently to decompose some of 
the organic matter present with formation of plant food. 
As stated in my letter, the addition to toluened soil of an 
aqueous extract of untreated soil increases crop productive¬ 
ness. E. J. Russell. 

Rothamsted Experiment Station, Harpenden. 


Ooze and Irrigation. 

The interest which my former letter has aroused 
(Nature, June 9) induces me to offer a few further re¬ 
marks. For a hundred years it was usually thought that 
all our earthworms were of one kind, and the term 
Lumbricus terrestris was glibly used. Thanks to the help 
I have received from curators, gardeners, and nature- 
lovers at Kew, Chelsea, Oxford, Cambridge, Edinburgh, 
and elsewhere, my list of British Lumbrici now stands at 
nearly forty species, belonging to upwards of half-a-dozen 
genera. 

In like manner, nearly all fresh-water worms have, until 
recent times, been relegated to one species, and Tuhifex 
rivulorum was the magic name. Our knowledge of these 
wonderful ooze-workers is still deplorably limited, but a 
little progress is being made in their study. We now know 
that the so-called Tubifex is not a tube-maker, and that 
it includes such genera as Limnodrilus, Stylodrilus, Tricho* 
•drilus, and others, which represent more than one family, 
with upwards of twenty known British species. Every 
year is bringing new forms to light, and each new dis¬ 
covery supplies a missing link. 

But, in addition to the ooze-makers belonging to the 
Tubifex group, 1 now find that certain species of white 
worms, which are destitute of red blood, and are usually 
grouped together as Enchytrseids, frequently find employ¬ 
ment in this capacity, and often get introduced among 
valuable plants in garden and field, to the great loss of 
the horticulturist. Hence the need of a fuller and more 
systematic study of this branch of science. Here is a 
subject worthy of Earl Carrington’s new committee. 

One correspondent remarks that the subject is “ very 
suggestive.” He adds a query which needs attention. 
“ I suppose the worms cannot take nitrogen directly from 
the air like the legumes? If they could assimilate it, of 
course a very important point would be settled by establish¬ 
ing that fact, though the probabilities are that they con- 
not.” I should like to know what biologists have to say. 

Great Malvern. Hilderic Friend. 


New Development in Library Work. 

With the permission of the council of this society, I 
have recently instituted a departure in library practice, 
which I have been asked to describe to you, in the belief 
that other learned societies may think it worth while to 
try the experiment. 

Fellows of medical and other scientific societies living 
abroad suffer many disadvantages as compared with their 
resident brethren, and none so great or so much felt as 
the deprivation of the use of their libraries. To all our 
fellows living abroad we now offer to prepare for them, 
gratis, short abstracts of papers, and even of books, upon 
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any medical subject, and to search for or check references 
to medical literature. 

The innovation has been most warmly welcomed, and 
from remote parts of the world we have received many 
grateful letters. Men living in the Chitral Valley, in the 
Sudan, in Christmas Island, and equatorial Africa, who for 
years have had their work hindered by lack of library 
conveniences, say that what we now do for them is even 
better than they could have done for themselves had they 
been in London, for even here they would probably not be 
able to devote the many hours requisite for the research 
required to produce the results which our machinery can 
procure for them with a minimum of time and labour. 

J. Y. W. MacAlister. 

(Secretary.) 

The Royal Society of Medicine, 15 Cavendish 
Square, W., June 16. 


Altruism in Animal Life. 

Your Deal correspondent, Mr. Christopher Morse, has 
told you (p. 437) of an ablutionary caterpillar; let me tell 
you of life-saving “ eels ” in vinegar. I was examining 
the creatures with a microscope when one of them became 
stranded, owing to its having strayed into the shallower 
portion of the vinegar-drop, and there it wriggled the 
while the fluid grew shallower still. Just as it seemed 
on the point of giving its last expiring wriggle, what was 
my amazement to see three or four other “eels” make a 
dash from the deeper vinegar, and force themselves across 
the shallow to where lay their stranded comrade. 

Then occurred the most singular thing it has ever been 
my lot to witness in the world of minute life. These tiny 
life-savers rushed with all the energy of desperation at their 
now quiescent comrade, and worked it slowly towards the 
deeper part of the fluid, and they reached it, too, in time 
to save their own and the other’s life. J. H. Elgie. 

72 Grange Avenue, Leeds. 


Colours of Plasmodia of some Mycetozoa. 


From my experience in 
colours of plasmodia of 
the desiderata in the late 
London, 1894:— 

Physarum mcllcum, Mass. 

P. tenerum , Rex. 

P. crateri/ormc , Petch, in litt. 

(Ceyl on and Japan) 

P. gyro sum, Rost. 

A rcyria insignis , Kalchbr. and Cke. 
Perickaena variabilis, Rost. 


this part, I here note the 
few Mycetozoa to supply 
Mr. Lister’s “ Monograph,” 

Yellow, then orange-yellow 
Briaht primrose-yellow 
Dull ochreous 

Dingy ochrey-y el low, then dirty pink 
Colourless, then milky-white 
Watery c nnamon 


The following species have their plasmodia mostly of the 
colours as recorded by Mr. Lister, but at times of the 
subjoined colours :— 

Normally coloured Occasionally coloured 
Physarum < inercum, Pers. Watery-white Pale yellow 

Stemonitis sblendens, Rost., Creamy-white Sulphur-yellow 
B. IP ebberi. 

Lycog'ila min latum , Pers. Rose-red Bright yolk-yellow or milky- 

white 


As regards the last-named species, Miss Gulielma Lister 
writes to me :—“ Since my father’s ‘ Monograph ' was 
written we have several times had instances of the aethalia 
arising from a white or cream-coloured plasmodium.” 

Now a few words on the number of species of the 
Japanese Mycetozoa. In the Journal of Botany , April, 
1904, pp. 97-9, Mr. and Miss Lister noticed eighteen 
species collected by Mr. S. Kusano in Tokio, eleven of 
which had been enumerated in Prof. Matsumura’s “ Index 
Plantarum Japonicarum, ” published a few months 
previously in the same year. Since my return home from 
England in 1900, in order to keep my promise to Mr. 
George Murray, then keeper of the Botanical Department, 
Natural History Museum, I have sent for determination 
to Mr. and Miss Lister every characteristic specimen I 
could find in this province, which has resulted in the 
Japanese species of Mycetozoa actually reaching a total 
number of eighty-six, including the two new species 
Arcyria glauca, Lister, and Hemitrichia minor,. G. Lister, 
not to mention several new varieties and forms. 

Kumagusu Minakata. 

Tanabe, Kii, Japan, May 21. 
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